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THE APPLICATION OF DEPLETION TO
GEOTHERMAL RESOURCES
The energy crisis and the increasing costs of conventional sources of
energy have created increased interest in geothermal resources as an alternative energy source.' One impediment to the development of geothermal
resources is the uncertainty of their status under federal tax law. 2 This note
analyzes the application of the depletion provisions of the Internal Revenue
Code of 19543 to geothermal resources. Consideration is given to whether
geothermal resources are exhaustible, 4 whether they can or should be
viewed as heat, and whether heat is a natural deposit or a mineral.5 Since
geothermal resources exist in several forms, and since the depletion provisions may not apply uniformly to all of the forms, the provisions are
analyzed to discover which ones might apply to each form of geothermal
resources. 6 A background summary of the nature of geothermal resources
is provided in part I. Federal tax law is then reviewed in part II to determine which depletion provisions may apply to geothermal resources.
Finally, in part III the distinctions among the forms of geothermal resources and the economics of developing these forms are considered in
formulating the tax treatment that should be applied to each form.
1 FEDERAL ENERGY ADMINISTRATION, PROJECT INDEPENDENCE REPORT

147-52 (1974)

[hereinafter cited as FEA REPORT]; Hearings on Public Works for Water and Power
Development and Energy Research Appropriation Bill, 1976 Before a Subcomm. of
the House Comm. on Appropriations,94th Cong., 1st Sess., pt. 5, at 4, 11, 71, 753-54,
801 (1975). The House Report accompanying the Geothermal Steam Act of 1970
stated:
The hearings on the present bill and the extensive record developed in
connection with the earlier legislation demonstrate quite clearly that the
geothermal resources underlying the public lands in the Western
States represent a vast reservoir of untapped energy with a potential
for relatively pollution free, economical production of electric power
to help overcome the increasingly critical power shortage confronting
the Nation.
H.R. REP. No. 1544, 91st Cong., 2d Sess. 3 (1970). See also H.R. REP. No. 1112,
93d Cong., 2d Sess. 4 (1974).
2 HOUSE COMM. ON WAYS AND MEANS, 94TH CONG.,

IST SESS., PANEL DISCUSSIONS
HOUSE COMM. ON

ON GAS AND OTHER ENERGY SOURCES

94 (Comm. Print 1975);

WAYS

SESS.,

AND

MEANS,

94TH

CONG.,

1ST

PANEL DISCUSSIONS

ON

THE

ENERGY

CRISIS AND PROPOSED SOLUTIONS, Pt. 3, at 1276 (Comm. Print 1975); Hearings on

ERDA Authorization-Part 11, 1976 and Transition Period, Geothermal, Before
the Subcomm. on Energy Research, Development, and Demonstration of the House
Comm. on Science and Technology, 94th Cong., 1st Sess., pt. 2, at 207 (1975). The
Federal Energy Administration has suggested that geothermal resources be accorded
the same tax treatment as oil and gas. HOUSE COMM. ON WAYS AND MEANS, 94TH
CONG.,

IST SESS.,

STATEMENTS OF PUBLIC WITNESSES

ON TAX TREATMENT

AND GAS 30, 32 (Comm, Print 1975). See note 39 infra.
3
INT. REV. CODE OF 1954, §§ 611, 612, 613, 613A.
4 See notes 46-58 and accompanying text infra.

5 See notes 42-43, 60, 95-96 and accompanying text infra.
6 See notes 59-96 and accompanying text infra.
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THE NATURE OF GEOTHERMAL RESOURCES

Geothermal energy is heat from the earth.7 This energy occurs naturally
in water and rock, creating several forms of geothermal resources known
as steam, hot water, hot dry rock, geopressured brine, and magma.8 While
direct use of the heat is cheaper9 and more efficient ° than using the energy
to generate electricity, interest in geothermal resources has concentrated
on their use in the generation of electricity." In general, this emphasis is
appropriate because commercially exploitable deposits of geothermal resources are frequently located in remote areas where their development for
12
direct use would not be economically feasible.
Of the forms of geothermal resources, steam is the rarest and the most
desirable.' 3 Under current economic and technological conditions, geothermal steam is among the cheapest sources of electricity. 14 There are,
however, only three known steam deposits in the world, and the only one
of these in the United States, The Geysers, located in California, is already
being developed. 15 It is likely that few additional steam deposits will be
7 HOUSE COMM. ON WAYS AND MEANS. 94TH CONG.,

1ST SESS., PANEL DISCUSSIONS

ON GAS AND OTHER ENERGY SOURCES 82 (Comm. Print 1975); Combs & Muffler,
Exploration for Geothermal Resources, in GEOTHERMAL ENERGY: RESOURCES, PRODUCTION, STIMULATION 95, 95-96 (P. Kruger & C. Otte eds. 1973) [hereinafter cited
as Kruger & Otte]; United States v. Union Oil Co., 369 F. Supp. 1289, 1296 (N.D.
Cal. 1973). Geothermal resources may also contain energy in forms other than
heat, e.g., pressure and methane. Denton & Dunlop, Geothermal Resources Research, in Kruger & Otte 335, supra, at 340; 30 U.S.C. § 1101(6) (Supp. IV, 1974)
(statement of congressional findings). A discussion of theories as to the origin of
geothermal energy is contained in Bullard, Basic Theories, in GEOTHERMAL ENERGY
19 (H. Armstead ed. 1973).
8 SUBCOMM. ON ENERGY OF THE HOUSE COMM. ON SCIENCE AND ASTRONAUTICS,
93D CONG., 2D SESS., SER. Q, REPORT ON ENERGY FROM GEOTHERMAL RESOURCES

14-18 (1974). Most authorities do not consider magma (molten rock) a separate
geothermal resource, and it is not discussed in this note. See, e.g., FEA REPORT,
supra note 1, at 147.
9 Armstead, Geothermal Economics, in GEOTHERMAL ENERGY 161 (H. Armstead
ed. 1973); Koenig, Worldwide Status of Geothermal Resources Development, in
Kruger & Otte 15, supra note 7, at 19.
10 Koenig, supra note 9.
11 Hearings on Geothermal Resources Before the Subcomm. on Water and Power
Resources of the Senate Comm. on Interior and Insular Affairs, 93d Cong., Ist
Sess., pt. 1, at 19 (1973). See also 30 U.S.C. § 1101(8) (Supp. IV, 1974) (statement
of congressional findings). Examples of direct uses appear in FEA REPORT, supra
note 1, at 148.
12 Wood, Geothermal Power, in GEOTHERMAL ENERGY 109, 109 (H. Armstead ed.
1973).
13 Budd, Steam Production at The Geysers Geothermal Field, in Kruger & Otte
129, supra note 7, at 129-30; Rex & Howell, Assessment of U.S. Geothermal Resources, in Kruger & Otte 59, supra note 7, at 59.
14FEA REPORT, supra note 1, at 150-51; H.R. REP. No. 1112, 93d Cong., 2d
Sess. 3 (1974); Hearings on H.R. 8628, H.R. 9658 Before the Subconim. on Energy
of the House Comm. on Science and Astronautics, 93d Cong., 1st Sess., no. 21, at
94 (1973).
15 A commercial generating plant utilizing geothermal steam has been in operation at The Geysers, California, since 1960. The generating capacity at The Geysers
is 396 megawatts, approximately one-half the requirements of San Francisco, with
plans for expansion to 1,200 megawatts. HOUSE COMM. ON WAYS AND MEANS, 94TH
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found, 16 meaning that the potential of geothermal resources as a significant
7
source of electrical power exists primarily in the other forms.'
Hot water has greater potential as a source of energy than does steam. 18
The cost of generating electricity from hot water is expected to vary
inversely with the base temperature of the water. 19 In part, the cost fluctuation is caused by the fact that the technology required to convert low
enthalpy 20 hot water deposits into electricity is more complex than that
21
required to convert high enthalpy hot water deposits into electricity.
Although at the present time no hot water deposits are used to generate
22
electricity in the United States, their development is being investigated.

CONG.,

IST SESS.,

STATEMENTS

OF PUBLIC WITNESSES

ON TAX TREATMENT OF OIL

AND GAS 29 (Comm. Print 1975); SUBCOMM. ON ENERGY OF THE HOUSE COMM. ON
SCIENCE AND ASTRONAUTICS, 93D CONG., 2D SESS., SER. Q, REPORT ON ENERGY FROM
GEOTHERMAL RESOURCES 14 (1974). Recently added generating facilities have
required a capital investment of $135 per kilowatt of generating capacity, well
below the capital investment required for other currently used forms of energy.
Hearings on Circum-Pacific Energy and Mineral Resources Conference Before the
Subcomm. on Mines and Mining of the House Comin. on Interior and Insular

Aflairs, 93d Cong., 2d Sess., ser. 67, at 23 (1974).
16 SUBCOMM.
TERIOR AND

ON WATER AND

INSULAR

AFFAIRS,

POWER RESOURCES OF THE SENATE

93D

CONG.,

2D SESS.,

THE

COMM.

POTENTIAL

ON IN-

FOR ENERGY

PRODUCTION FROM GEOTHERMAL RESOURCES 9-10 (1973).
17 See 30 U.S.C. § 1101 (5) (Supp. IV, 1974) (statement of congressional findings);

Denton & Dunlop, supra note 7, at 340.
Is Some scientific experts estimate that the energy available from hot water deposits is approximately twenty times the energy potentially available from steam
deposits. SUBCOMM. ON ENERGY OF THE HOUSE COMM. ON SCIENCE AND ASTRONAUTICS, 93D CONG., 2D SESS., SER. Q,
RESOURCES 15 (1974).
19 FEA REPORT, supra note 1, at 150.

REPORT

ON ENERGY

FROM GEOTHERMAL

20 Enthalpy is a measure of energy potential. It increases as the temperature
and/or pressure of the deposit increases. Enthalpy is used to distinguish lower tem-

perature deposits, low enthalpy hot water, from higher temperature deposits, high
enthalpy hot water, since the transportation and electrical generation problems dif-

fer considerably. Koenig, supra note 9, at 15-17. High enthalpy deposits have been
successfully used to generate electricity in Mexico and New Zealand. Bowen,
Environmental Impact of Geothermal Development, in Kruger & Otte

197, supra

note 7, at 198-99; Wood, supra note 12, at 109.
21 FEA REPORT, supra note 1, at 150. On the other hand, high concentrations of
byproducts, which increase as temperature increases, may increase the cost of
generating electricity. See White, Characteristics of Geothermal Resources, in
Kruger & Otte 69, supra note 7, at 79. For low enthalpy hot water deposits it may

be most economical to transfer the heat from the water to a chemical with a lower
boiling point and use the secondary fluid in an aeriform state at or above atmospheric
pressure to generate electricity. Wood, supra note 12, at 118-21.
22 See Hearings on Public Works for Water and Power Development and Energy
Research Appropriation Bill, 1976 Before a Subcomin. of the House Comm. oil
Appropriations, 94th Cong., 1st Sess., pt. 5, at 666 et seq. (1975). The technology for

using high enthalpy hot water deposits to generate electricity is similar to the
technology for using steam. The base temperature and base pressure of the deposit
cause a significant portion of the water to flash into steam if the pressure of the
water is decreased as the water is extracted. Brooks, Legal Problems of the Geothermal Industry, 6 NATURAL RESOURCES J. 511, 515 (1966); White, supra note 21,

at 80-81. Due to this flashing process, energy is present in two forms at the wellhead,
steam and hot water. See notes 13-17 and accompanying text supra.
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Hot dry rock contains a vast energy potential, 23 although several technological problems remain to be solved before this resource can be exploited
on a large scale. 24 In order to extract energy from hot dry rock, the rock
must be fractured by hydraulic pressure, conventional explosives, or nuclear explosives. 25 Water is then injected into the deposit and withdrawn as
steam or hot water. Generation of electricity involves the same technology
as that used to convert deposits of steam and hot water into electricity. The
costs of generating electricity from hot dry rock are expected to increase as
26
the depth of the rock deposit increases.
Geothermal brine is a form of hot water but deserves special treatment
in describing geothermal resources. 27 Unlike circulating water deposits, geopressured brine may have been trapped under the surface of the earth for
millions of years. 28 The temperature and pressure of brine deposits often
29
exceed the temperature and pressure of geothermal hot water deposits.
30
Since geopressured brine has a significant potential as a source of energy,

23 FEA REPORT, supra note 1, at 150; Ewing, Stimulation of Geothermal Systems,
in Kruger & Otte 217, supra note 7, at 218-19; H.R. REP. No. 1112, 93d Cong., 2d
Sess. 10, 15-16 (1974); Hearings on Geothermal Resources Before the Subcomm. on
Water and Power Resources of the Senate Comm. on Interior and Insular Affairs,
93d Cong., 1st Sess., pt. 1, at 46 (1973).
24 The House Report accompanying the Geothermal Energy Research, Development, and Demonstration Act of 1974, stated:
In the September hearings, it became apparent that hot dry rock and
geopressured water were the geothermal resources in greatest need
of technical effort to achieve breakthroughs needed to bring them to
commercial reality. Although these two resources have the greatest
potential resource base almost no R[esearch] & D[evelopment] was
underway on either of them in 1973.
H.R. REP. No. 1112, 93d Cong., 2d Sess. 15 (1974).
25 Denton & Dunlop, supra note 7, at 340; Hearings on Geothermal Resources
Before the Subcomm. on Water and Power Resources of the Senate Comn. on Interior and Insular Affairs, 93d Cong., Ist Sess., pt. 1, at 46-47 (1973).
26 Hearings on ERDA Authorization-Part II, 1976 and Transition Period, Geothermal, Before the Subcomm. on Energy Research, Development, and Demonstration of the House Comm. on Science and Technology, 94th Cong., 1st Szss., pt. 2,
at 235 (1975); Combs & Muffler, supra note 7, at 96; Smith, Potter, Brown &
Aamodt, Induction and Growth Fractures in Hot Rock, in Kruger & Otte 251, supra
note 7, at 263-64. Estimates of the potential of hot dry rock as a source of energy
depend on the depth at which exploitation ceases to be economical. Matsuo, Drilling for Geothermal Steam and Hot Water, in GEOTHERMAL ENERGY 73 (H. Armstead
ed. 1973); Rex & Howell, supra note 13.
27 FEA REPORT, supra note 1, at 150; Hearings on H.R. 8628, H.R. 9658 Before the
Subcomm. on Energy of the House Comm. on Science and Astronautics, 93d Cong.,
1st Sess., no. 21, at 53, 87 (1973). Scientists distinguish brine from hot water. See
note 8 supra.
28 SUBCOM.

ON WATER

AND

TERIOR AND INSULAR AFFAIRS,

POWER

RESOURCES

93D CONG.,

2D

OF

THE SENATE

SEss., THE

COMM. ON INPOTENTIAL FOR ENERGY

PRODUCTION FROM GEOTHERMAL RESOURCES 12 (1973). See also Facca, The Structure
and Behavior of Geothermal Fields, in GEOTHERMAL ENERGY 61, 63 (H. Armstead

ed. 1973).
29 See White, supra note 21, at 79.
.30 Hearings on H.R. 8628, H.R. 9658 Before the Subconm. on Energy of the
House Comm. on Science and Astronautics, 93d Cong., 1st Sess., no. 21, at 31-33,
53 (1973).
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current research is directed toward solving the unique technological prob31
lems in the use of brine.
There is a great deal of uncertainty concerning the technology and economics of exploiting geothermal resources. 32 Methods must be developed
to extract and contain byproducts which are associated with every geothermal deposit. It may be commercially feasible to extract certain
33
byproductssuch as methane from brine deposits.
The use of geothermal resources creates significant environmental
problems, including gases escaping into the atmosphere, 34 industrial buildup
in remote and often wilderness areas, subsidence, possible seismic effects,
and thermal and noise pollution, which technology has yet to overcome.:"
Nevertheless, Congress has made an initial commitment to the research and
36
development of geothermal deposits of each of the forms described above.
Several of the Western States have also enacted legislation governing the
development of geothermal resources.3 1 Many of these laws, as well as the
31 H.R. REP. No. 1112, 93d Cong., 2d Sess. 15-16 (1974). See also Hearings on
Geothermal Resources Before the Subcomn. on Water and Power Resources of the
Senate Comm. on Interior and Insular Affairs, 93d Cong., 1st Sess., pt. 1, at 23
(1973).
32 Hearings on Geothermal Resources Before the Subcomm. on Water and Power
Resources of the Senate Comm. on Interior and Insular Affairs, 93d Cong., 1st
Sess., pt. 1, at 27-28 (1973). Technological advances may improve the competitiveness of many of the forms of geothermal energy. Some of the technological problems can be solved by adapting oil and gas technology to different temperature,
pressure, and rock conditions. FEA REPORT, supra note 1, at 150; HOUSE COMM.
ON WAYS AND MEANS, 94TH CONG.,

1ST. SESS.,

STATEMENTS OF PUBLIC WITNESSES

ON TAX TREATMENT OF OIL AND GAS 30-31 (Comm. Print 1975). However, other
impediments to development may remain. See note 38 infra. Despite these impediments, governmental and private activity in exploring the potential of geothermal
resources has increased over the past few years. FEA REPORT, supra note I, at 147.
See note 1 supra.
3330 U.S.C. § 1101(7) (Supp. IV, 1974) (statement of congressional findings).
See Brooks, supra note 22, at 521; Laird, Water from Geothermal Resources, in
Kruger & Otte 177, supra note 7, at 177.
34 Bowen, supra note 20, at 197; White, supra note 21, at 83-84; Wood, supra
note 12, at 110.
35 Bolton, Management of a Geothermal Field, in GEOTHERMAL ENERGY 175,
180-82 (H. Armstead ed. 1973); Bowen, supra note 20; White, supra note 21, at 89;
Hearings on Geothermal Resources Before the Subcomm. on Water and Power
Resources of the Senate Comm. on Interior and Insular Affairs, 93d Cong., 1st Sess.,
pt. 1, at 48-54 (1973). Bowen notes that one advantage of geothermal resources is
that the environmental effects are localized at the site of exploitation. See also
FEA REPORT, supra note 1, at 152.
36 See notes 145-50 and accompanying text infra. The Federal Energy Administration believes that federal definitions of geothermal resources are not sufficiently
clear, since they are arguably inapplicable to hot dry rock or geopressured brine.
FEA REPORT, supra note 1, at 152. Federal definitions appear at 30 U.S.C. § 1001(c)
(1970) and 30 U.S.C. § 1102(1) (Supp. IV, 1974).
37 ALASKA STAT. § 38.05.181 (1973); ARIZ. REV. STAT. ANN. § 27-651 et seq.
(Supp. 1973); CAL. PUB. RES, CODE §§ 3700 et seq., 6902 et seq. (West 1972, Supp.
1975); HAWAII REV. STAT. § 182-1 et seq. (1968, Supp. 1974); IDAHO CODE §§ 42-4001
et seq., 47-1601 et seq. (Supp. 1974); MONT. REV. CODES ANN. § 2601 et seq. (Supp.
1974); NEV. REV. STAT. §§ 361.027, .606, .607, .608 (1973); N.M. STAT. ANN. § 6511-1 et seq. (Interim Supp. 1975); ORE. REV. STAT. § 522.010 et seq. (1973); UTAH
CODE ANN. § 73-1-20 (Supp. 1975); WASH. REV. CODE ANN. § 79.76.010 et seq.
(1974).
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laws passed by Congress, are designed to deal with problems which are
38
beyond the scope of this note.
II.

DEPLETION OF GEOTHERMAL RESOURCES

Section 611 of the Internal Revenue Code of 1954 establishes the availability of a reasonable allowance for depletion for mines, oil and gas wells,
other natural deposits, and timber. 39 There are two methods of computing
depletion under the current code, cost depletion and percentage depletion,
both of which are discussed below.
A. Criteriafor Depletion
To qualify for a depletion allowance under section 611, geothermal resources must fulfill three criteria. 40 The resources must be "natural deposits," occur in exhaustible deposits, and be used in an income-producing
activity. Private exploitation of geothermal resources assures fulfillment of
the third criterion. However, significant questions of interpretation are
raised by the first two criteria.
1. Natural Deposit-Scientific authorities agree that heat is the basic
resource in geothermal deposits, but this consensus does not necessarily
lead to the conclusion that geothermal resources are natural deposits of
heat for the purposes of the Internal Revenue Code. Neither the Code nor
the Treasury regulations define "natural deposit. '41 The depletion proThe Federal Energy Administration has stated:
The ownership and legal category (gas, water, or mineral) of geothermal resources has [sic] not been legally defined, and needs [sic] to be
established both by legislation and in the courts.
FEA REPORT, supra note 1, at 152. See Hearings on H.R. 8628, H.R. 9658 Before
the Subconm. on Energy of the House Comm. on Science and Astronautics, 93d
Cong., 1st Sess., no. 21, at 105 (1973); Bible, The Geothermal Steam Act of 1970, 8
IDAHO L. REV. 86, 90-92 (1971); United States v. Union Oil Co., 369 F. Supp. 1289
(N.D. Cal. 1973) (holding that geothermal resources are not included in mineral
reservations in deeds granted by the United States). Some state statutes have explicitly dealt with some of these problems. A Hawaii statute defines geothermal
resources as a mineral. HAWAII REV. STAT. § 182-1(1), (9) (Supp. 1974). Idaho
laws indicate that geothermal resources are neither water nor minerals. IDAHO CODE
§§ 42-4002, 47-1602 (Supp. 1974). The legal category of geothermal resources may
influence their development. See, e.g., Bagley, The Ground-Water Depletion Allowance Under the Federal Income Tax, 12 NATURAL RESOURCES J. 445, 462-63
(1972). See notes 136-44 and accompanying text infra.
38

39 INT. REV. CODE OF

1954, § 611 also states that the allowance is granted "ac-

cording to the peculiar conditions in each case." Senator Fannin and several cosponsors have introduced a bill in the Senate, S. 2608, which would provide 25
percent depletion for "geothermal steam and geothermal resource property." 121
CONG. REc. 19120-26, 19510, 19899 (daily eds. Nov. 4, 10, 13, 1975).
40 See 18 STAN. L. REV. 1229 (1966). It should be noted that not all of the gross
income from the sale of products produced from a natural deposit is attributable
to the natural deposit. The producer must allocate the basis of the income to determine the portions attributable to the mineral and to the production process. See
Morton Salt Co. v. United States, 316 F.2d 931 (Ct. Cl. 1963).
41 Litigation on this issue has concerned whether the deposit was natural or
artificial. See, e.g., Commissioner v. Claude C. Wood Co., 321 F.2d 207 (9th Cir.
1963).
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visions have always been applied to physical substances such as oil or coal
existing naturally in the earth, rather than to the energy they release when
burned. No significant authority exists on whether energy itself can be a
"deposit" for tax purposes. 42 A proposed Treasury regulation defines a
geothermal deposit as
a geothermal reservoir consisting of heat, largely stored in
rocks, and to a lesser
extent, in aqueous fluid in the form of
43
liquid or vapor.
This definition seems to indicate that geothermal resources are natural deposits of heat for the purposes of the Internal Revenue Code.
Two problems are created by considering steam, hot water, hot dry rock,
or brine to be the natural deposit. In the case of brine and high enthalpy hot
water deposits, a significant portion of the liquid may flash into steam
during the extraction process. If steam does not receive the same depletion
treatment as water or brine, flashing creates a problem as to the proper tax
treatment of the portion of the deposit which flashes into steam. 44 A more
fundamental problem is created by artificial injection and reinjection of
water into the natural deposit, which is currently thought necessary to
exploit deposits fully. 45 Artificially injected water will become commingled with the natural steam or water. This situation may make a depletion
allowance unavailable if the IRS takes the position that only the naturally
occurring steam or hot water is the depletable resource. The developer of
the geothermal resource may be forced to determine what portion of his
income is attributable to, the natural deposit. Injection problems are most
significant with respect to hot dry rock. Since the rock is not extracted, the
heat reaches the surface of the earth by means of an artificially created
fluid cycle. Therefore, hot dry rock may be denied any depletion allowance

42 Many of the minerals for which depletion is available, e.g., oil, gas, lignite,
coal, and uranium, have significant or principal uses as sources of energy. Thus, the
contention that geothermal resources are not natural deposits seems tenuous. In
Arthur E. Reich, 52 T.C. 700 (1969), af'd, 454 F.2d 1157 (9th Cir. 1972), the court
concluded that in the case of the steam deposit at The Geysers, California, the
natural deposit was neither water nor heat, but a combination of the two. In arguing that helium, an important aeriform component of natural gas, should be covered
by the depletion provisions covering gas, one author suggests that the relevant
factors for comparison are the physical state of the resource, the chemical content,
the end use, the manner of extraction, and the manner of measurement. Comment,
New Values Under Old Oil and Gas Leases: Heliun, Who Owns It?, 62 MICH.
L. REV. 1158, 1171 (1964). Although the physical state and chemical content of
geothermal resources may differ from other depletable minerals, the other factors
suggest that geothermal resources could rationally be depleted as heat. See Reynolds
v. Washington Real Estate Co., 23 R.I. 197, 49 A. 707 (1901) (lessor's obligation
to provide power was not breached by cutoff of steam, since steam is not energy
but merely the agent for the transmission of energy).
43 Proposed Treas Reg. § 1.613A-7(e), 40 Fed. Reg. 48695 (1975). See also Treas.
Reg. § 1.611-1(a)(1) (1960), which appears to use "natural resources" as a synonym

for "natural deposits."
See note 22 supra and note 64 and accompanying text infra.
Reinjection is now underway at The Geysers in California. Budd, supra note 13,
at 143.
44
45
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if the natural deposit is viewed as the form in which the resource naturally
occurs.
2. Exhaustibility-Although percentage depletion does not require an
exhaustible deposit for its computation, the Supreme Court recognized in
Anderson v. Helvering46 that depletion is granted to compensate for the
extraction of wasting assets.' 7 Exhaustibility, an inherent requirement of
cost depletion since it is computed on the percentage of the deposit which
has been consumed, 48 must also be shown before percentage depletion is
available.
Resources can be viewed as inexhaustible either because they renew
themselves at an economically significant rate or because long term needs
are insignificant with respect to the available amount of the resource. 49
Minerals from sea water or the air and sodium chloride from the Great
Salt Lake are defined as inexhaustible by the Internal Revenue Code. 50
However, it is not clear which of the above criteria makes these resources
inexhaustible. In Arthur E. Reich5 the Tax Court concluded on the basis
52
of expert testimony that the steam deposit at The Geysers is exhaustible.
Similarly, in Shurbet v. United States5 3 a federal district court found that
the deposit of ground water in the Ogallala formation in Texas and New
46 310 U.S. 404 (1940).
47 See also Paragon Jewel Coal Co. v. Commissioner, 380 U.S. 624 (1965); Parsons
v. Smith, 359 U.S. 215 (1959); Helvering v. Mountain Producers Corp., 303
U.S. 376, 381 (1938); Helvering v. Bankline Oil Co., 303 U.S. 326, 366-67 (1938).
In Anderson v. Helvering, 310 U.S. 404, 408 (1940), the Court stated:
The deduction is . . . permitted as an act of grace and is intended as
compensation for the capital assets consumed in the production of
income through the severance of the minerals. [Citations omitted.]
The granting of an arbitrary deduction, in the interests of convenience,
of a percentage of the gross income derived from the severance of oil
and gas, merely emphasizes the underlying theory of the allowance
as a tax-free return of the capital consumed in the production of gross
income through severance.
By this analysis, exhaustibility is an implicit requirement of the depletion allowance
granted in INT. REV. CODE OF 1954, § 611. By the same analysis, exhaustibility is a
requirement for depreciation and amortization. An express exhaustibility requirement appears in the percentage depletion subsection defining when 14 percent depletion is available for "all other minerals." INT. REV. CODE OF 1954, § 613(b)(7)(B).
Although the exhaustibility requirement is only articulated in one subsection of
section 613(b), Congress apparently intended that it would apply to all of the minerals listed in section 613 since many minerals from the air and sea water and
sodium chloride from the Great Salt Lake, which are cited as examples of inexhaustible minerals in section 613(b)(7)(B), have percentage allowances established
by subsections other than section 613(b)(7). See Rev. Rul. 65-7, 1965-1 CuM. BULL.
259. For example, 10 percent depletion for sodium chloride is allowed by section
613(b)(4).
48 INT. REV. CODE OF 1954, § 612; Bagley, supra note 38, at 463.
49 See S.V. CIRIACY-WANTRUP, RESOURCE CONSERVATION: ECONOMICS AND POLIciEs 33-42 (2d ed. 1963).

50 INT. REV. CODE OF 1954, § 613(b)(7).
51 52 T.C. 700 (1969), afl'd, 454 F.2d 1157 (9th Cir. 1972).
52 See note 15 supra. The court found that at The Geysers the average annual rate
of heat recharge is approximately 0.6 percent of the rate of extraction, and the rate
of water recharge is insignificant.
53 242 F. Supp. 736 (N.D. Tex. 1961), afl'd, 347 F.2d 103 (5th Cir. 1965).
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Mexico is exhaustible. 54 In both of these cases, however, the rates of recharge of the natural deposit were so low that the courts may have viewed
them as economically insignificant.
The application of the exhaustibility requirement to geothermal resources
creates several problems. There has been little discussion of whether geothermal resources are exhaustible, partially because their character is still
largely unknown, but it seems to be assumed by most observers that geothermal resources renew themselves. 55 However, even if geothermal resources renew themselves at an economically significant rate, they may be
effectively exhausted if present resource use rates affect future renewal
rates, and if, at some point, the renewal rates become irreversibly
insignificant. 56
Locally available geothermal deposits might be more accurately viewed
as resources with an economically insignificant renewal rate. Whether the
deposit is viewed as heat or the form in which heat occurs is crucial. When
viewed as the form in which the deposit occurs, geopressured brine is
indisputably exhaustible because the renewal rate is minimal. 57 Assuming
that The Geysers deposit 58 approximates the average natural rate of recharge for steam and hot water deposits, these deposits are probably appropriately viewed as exhaustible resources.
Depending on the magnitude of the heat flow, hot dry rock might be
viewed as having an insignificant renewal rate. However, hot dry rock
might be the kind of resource for which the rate of use is insignificant in
relation to the amount of the resource available. It may be possible to
exhaust heat flow in a particular area for a substantial period of time, but
if the deposit is left alone the resource will gradually renew itself, provided
that an irreversible decrease in future renewal rates has not occurred.
Nevertheless, depending on the time required for renewal, hot dry rock
might be more appropriately viewed as having an economically significant
renewal rate.
If geothermal resources are viewed as natural deposits of heat, the same
recharge problem occurs that was indicated in the discussion of hot dry
rock. The importance of these questions of interpretation may be accentuated by artificial injection of water into a natural deposit of steam, hot

54 The district court found that the average annual rate of recharge is very low.
In many years there is no recharge.
55 See Bolton, supra note 35, at 175-79; Budd, supra note 13, at 134-36; Facca,
supra note 28, at 63; Olpin, The Law of Geothermal Resources, in 14TH ANNUAL
ROCKY MOUNTAIN MINERAL L. INST. 123, 156-60 (1968); Hearings on H.R. 8628, H.R.
9658 Before the Subcomm. on Energy of the House Comm. on Science and Astronautics, 93d Cong., 1st Sess., no. 21, at 83 (1973). A NASA representative has said
that geothermal resources are "partly renewable." Hearings on H.R. 2931 Before
the Subcomm. on Space Science and Applications of the House Comm. on Science
and Technology, 94th Cong., 1st Sess., vol. II, pt. 4, at 3099 (1975).
56 See S.V. CIRIACY-WANTRUP, supra note 49, at 38-39, 46-47.
57 Hearings on H.R. 8628, H.R. 9658 Before the Subconm. on Energy of the
House Comm. on Science and Astronautics, 93d Cong., 1st Sess., no. 21, at 53 (1973).
See note 28 supra.
58 See note 52 and accompanying text suprc
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water, or brine. If the heat flow is large enough to maintain constant production of electricity from the geothermal deposit, then the heat will not
be exhaustible; however, the form of resource in which the energy occurs
may be exhaustible. The availability of a depletion allowance will depend
on whether the natural deposit is viewed as heat or as the form in which
the heat occurs.
Exhaustibility creates another problem if it is not scientifically or economically feasible to determine the rates of natural recharge of geothermal
resources. It may be impossible to determine a reasonable rate for cost
depletion, and Congress may be without guidance in setting percentage
depletion rates. Percentage depletion would make the accounting process
much easier in this situation.
B. Cost Depletion 9
If geothermal deposits are treated as heat, the holders of economic
interests in such deposits will deduct percentage or cost depletion, 60 whichever is greater, but if geothermal deposits are characterized according to
the form in which they occur, the holders of certain deposits will have no
option but to claim cost depletion. For example, water is expressly ineligible for percentage depletion. 61 Hot water deposits and geopressured
brines consist primarily of water, although the mineral byproducts they
contain may be eligible for percentage depletion. 62 Geothermal steam
might also be considered water. The Tax Court specifically rejected the
treatment of steam as water in Arthur E. Reich. 63 If steam is eligible for

59 See INT. REV. CODE OF 1954, § 612. Shurbet v. United States, 242 F. Supp. 736
(N.D. Tex. 1961), afl'd, 347 F.2d 103 (5th Cir. 1965), is an excellent example of
how cost depletion is computed. See note 54 supra, and note 102 and accompanying

text infra.

60 See notes 95-96 and accompanying text infra. It might prove difficult to measure
the extent of the depletion of the heat. Perhaps the decrease in the temperature,
pressure, and/or fluid level would provide an acceptable measurement of the rate
of heat use. See Treas. Reg. § 1.611-2(a)(4) (1960); Dench, Well Measureinents, in GEOTHERMAL ENERGY 85 (H. Armstead ed. 1973); Shurbet v. United
States, 242 F. Supp. 736 (N.D. Tex. 1961), afl'd, 347 F.2d 103 (5th Cir. 1965).
61 INT. REV. CODE OF 1954, § 613(b)(7)(A); Shurbet v. United States, 242 F. Supp.
736 (N.D. Tex. 1961); a/J'd, 347 F.2d 103 (5th Cir. 1965).
62 Depletion of byproducts is independent of the treatment which the transmitting
medium (water, steam, etc.) receives. Dow Chem. Co. v. Commissioner, 433 F.2d 283
(6th Cir. 1970).
6352 T.C. 700 (1969), afl'd, 454 F.2d 1157 (9th Cir. 1972). Moreover, several
state statutes use steam and water in contexts which suggest the terms are mutually
exclusive. See LA. REV. STAT. § 47:305(4) (Supp. 1975); MAss. GEN. LAws ANN. ch.
64H, § 6(i) (Supp. 1974); Miss. CODE ANN. § 27-65-19(1) (Supp. 1974); OKLA.
STAT. ANN. tit. 68, § 1304(b) (1966). In Williams v. Pipe Trades Indus. Program,
100 Ariz. 14, 409 P.2d 720 (1966), the court said that the Arizona constitution limited public service corporations to corporations furnishing, inter alia, water, and
it held that a corporation which furnished steam for heating would not qualify.
The court said that "water" designates H 20 in the liquid state.
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percentage depletion, the proper tax treatment of water which has flashed
64
into steam is uncertain.
C. Percentage Depletion65
If steam is a gas for purposes of the tax code it is eligible for percentage
depletion and also is exempt from the phaseout of percentage depletion for
oil and natural gas. 6" The Tax Court in Arthur E. Reich67 held that steam
is a gas for the purposes of the tax code. This decision was affirmed by the
Ninth Circuit. 8 However, an examination of the usage and history of the
phrase "oil and gas" indicates that the Reich decision may have been
6 9

erroneous.

The phrase "oil and gas" was first used in connection with depletion in
the Revenue Act of 1918.70 Nothing in the Act or the committee reports
concerning the Act indicates that the word "gas" was intended to be limited
to natural gas. When percentage depletion was first prescribed for oil and
gas in the Revenue Act of 1926, 71 the change was prompted by the difficulties experienced by oil and natural gas companies in using a depletion
allowance based on the discovery value of the deposit.7 2 It was not indiSee notes 66-89 and accompanying text infra. The ambiguity may be resolved by
1954, § 613A(b)(1). Depletion at 22 percent is only permissible for
gas wells. If steam is depleted as a gas, then a well yielding primarily water would
probably not be a gas well, and only cost depletion would be available.
65 See INT. REV. CODE OF 1954, §§ 613, 613A.
66 INT. REV. CODE OF 1954, § 613A(b)(l) establishes an exemption from the
phase-out and a 22 percent depletion allowance for:
(C) any geothermal deposit in the United States or in a possession of
of the United States which is determined to be a gas well within the
meaning of section 613(b)(l)(A).
Section 613(b)(1)(A) no longer refers to oil and gas wells. However, a reference
to oil and gas wells now appears in section 613(b)(7)(C).
67 52 T.C. 700 (1969), aff'd, 454 F.2d 1137 (9th Cir. 1972). See also George D.
Rowan, 28 CCH Tax Ct. Mem. 797 (1969). Before the Reich decision, a proposed
Treasury regulation defined "gas wells" as ones predominantly producing natural
hydrocarbon gas. See Collier, The New Depletion Regulations, 19TH ANNUAL TULANE
TAx INST. 510, 512-13 (1970).
68 Reich v. Commissioner, 454 F.2d 1157 (9th Cir. 1972).
69 There are three common meanings of the word "gas" in normal usage-gasoline,
natural gas, and a physical state, often referred to by courts as an aeriform state.
The appropriate meaning of "gas" in the tax code could be either natural gas or an
aeriform state. Industry representatives have indicated that the IRS is apparently dissatisfied with the Reich decision endorsing the latter meaning. HOUSE COMM. ON
64

INT. REV. CODE OF

WAYS AND MEANS, 94TH CONG., 1ST SESS., PANEL DISCUSSIONS ON GAS AND OTHER
ENERGY SOURCES 94-95 (Comm. Print 1975); HOUSE COMM. ON WAYS AND MEANS,
94TH CONG., 1ST SESS., PANEL DISCUSSIONS ON THE ENERGY CRISIS AND PROPOSED
SOLUTIONS, PT. 3, at 1276, 1280-81 (Comm. Print 1975); HOUSE COMM. ON WAYS AND
MEANS, 94TH CONG., IST. SESS., STATEMENTS OF PUBLIC WITNESSES ON TAX TREATMENT OF OIL AND GAS 30 (Comm. Print 1975).

70 Act of Feb. 24, 1919, ch. 18, § 214(a)(10), 40 Stat. 1067.
71 Act of Feb. 26, 1926, ch. 27, § 204(c), 44 Stat. 16.
728. REP. No. 52, 69th Cong., 1st Sess. 17-18 (1926); H.R. REP. No. 356, 69th
Cong., 1st Sess. 31 (1926); 67 CONG. REC. 3761 (1926) (remarks of Senator Reed
of Pennsylvania); Helvering v. Twin Bell Oil Syndicate, 293 U.S. 312, 318 (1934).
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cated whether the word "gas" was intended to include substances other
than natural gas.
In the oil industry, the word "gas" as used in the phrase "oil and gas"
refers exclusively to natural gas. 73 Some federal statutes and regulations
and several state statutes define the word "gas" to mean natural gas. 74 A
few states have statutes which include both gas and steam in lists of materials covered by the statutes, implying that the words "gas" and "steam"
have mutually exclusive meanings in normal statutory usage. 75 In contexts
involving natural gas, several courts have construed the word "gas" to
include the liquid components of natural gas. 76 By implication, the decisions
assume that the word "gas" refers to the mixture of chemical compounds
known as natural gas rather than to the physical state in which a resource
is found. 77 The principle of ejusdem generis suggests that the word "gas"
refers to a mixture of chemical substances rather than to a physical state
since the other terms used in section 613(b) refer to chemically defined
78
substances, such as uranium and sulfur, rather than to physical states.
In the Tax Reduction Act of 1975, 79 Congress, aware of the ambiguity
of the word "gas," asked the courts to decide what Congress means when

73

H.

WILLIAMS & C.

MEYERS, OIL AND GAS LAW, OIL AND GAS TERMS

187, 195

(1971). Sullivan discusses gas as an aeriform fluid, apparently with the object of
demonstrating that deposits of natural gas are not always in aeriform state. R. SULLIVAN, HANDBOOK OF OIL AND GAS LAW 17 (1955). In Vulcan Materials Co. v.
Sauber, 306 F.2d 65, 67 (7th Cir.), cert. denied, 371 U.S. 912 (1962), the court said
that the commonly understood commercial meaning is the one to be applied in
dealing with the minerals listed in the depletion sections of the Internal Revenue
Code of 1954.
74
See, e.g., 49 U.S.C. § 1671(2) (1970); Exec. Order No. 11,490, § 702(3), 3
C.F.R. 220 (1974), 50 App. U.S.C. § 2292 note (1970). 26 OIL & GAS COMPACT
BULL. 42-51 (June 1967) indicates that twenty-two states had statutory definitions
of gas as exclusively natural gas. But see ARIz. REV. STAT. ANN. § 27-501(9) (Supp.
Pamphlet 1973).
75 See, e.g., MASS. GEN. LAWS ANN. ch. 64H, § 6(i) (Supp. 1974) (list including
gas specifically amended in 1971 to add steam); MINN. STAT. ANN. § 297A.25(h)
1975-76). See note 89 infra.
(Supp.
76
See, e.g., Barby v. Cabot Corp., 465 F.2d 11, 13 (10th Cir. 1972); Union
Producing Co. v. Pardue, 117 F.2d 225, 228 (5th Cir. 1941); O'Neal v. Union Producing Co., 57 F. Supp. 440, 442 (W.D. La. 1944), alf'd, 153 F.2d 1157 (5th Cir.
1946), cert. denied, 329 U.S. 715 (1947); McCoy v. United Gas Pub. Serv.
Co., 57 F. Supp. 444, 445 (W.D. La. 1932); Roy v. Arkansas-Louisiana Gas Co.,
200 La. 233, 257, 7 So. 2d 895, 903 (1942). The component may be present in an
aeriform state at the wellhead and become a liquid once it is separated. Skelly Oil
Co. v. Savage, 202 Kan. 239, 243-44, 447 P.2d 395, 399 (1968). But see Vernon v.
Union Oil Co., 270 F.2d 441, 446 (5th Cir. 1959).
77 See note 76 supra. Cf. Roy v. Arkansas-Louisiana Gas Co., 200 La. 233, 7 So.
2d 895 (1942) (leases contemplated that gas royalty clause would cover liquid distilled or separated from gas wells).
78 See note 73 supra. At one time there was even some question as to whether
helium, an important non-hydrocarbonaceous aeriform component of natural gas,
was included in the substances conveyed by oil and gas leases. Northern Natural
Gas Co. v. Grounds, 441 F.2d 704 (10th Cir), cert. denied, 404 U.S. 951 (1971);
Comment, New Values Under Old Oil and Gas Leases: Helium, Who Owns It?, 62
MICH. L. REV. 1158 (1964). The matter is now regulated by statute. 30 U.S.C. § 181
(1970).
79 Act of March 29, 1975, Pub. L. No. 94-12, § 501, 89 Stat. 26, 47.
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it uses the word. The Conference Report accompanying the Act states:
For geothermal steam, present law is unaffected so that if
steam is ultimately held by the courts to be a gas entitled to
a 22-percent rate of depletion, this treatment will be continued.80
Congressional intent becomes even more obscure when one considers that
the Act defines natural gas as
any product (other than crude oil) of an oil or gas well if a
deduction for depletion is allowable under section 611 with
respect to such product. 8'
In essence, if the courts decide that steam is a gas, they also determine that
it is natural gas. 82 But if Congress wishes the courts to determine that steam
is not a gas, its purpose in providing a 22 percent depletion allowance for
any geothermal deposit in the United States or in a possession of the United States which is determined to
be a gas
83
well within the meaning of section 613(b)(1)(A)
in the Tax Reduction Act is left to speculation.
The context in which the word "gas" is used often indicates that the
physical state, commonly called an aeriform state, is referred to.84 The
Geothermal Steam Act of 197085 and the Geothermal Energy Research,
Development, and Demonstration Act of 197486 contain nearly identical
definitions of geothermal resources as including "steam and other gases...
resulting from water, gas, or other fluids artificially introduced into geothermal formations. ..-87 In these definitions the word "gas" clearly refers
to substances in an aeriform state. Several courts have found that the word
"gas" refers to an aeriform fluid; however, these cases typically involve the
construction of life insurance contracts, so their value as precedents for the
88
interpretation of tax statutes is minimal.
Frequently, the precise meaning of the word "gas" is unclear from the

80 H.R.

No. 120, 94th Cong., 1st Sess. 67 (1975).
1954, § 613A(e)(2).
82 This usage of the phrase "natural gas" is inconsistent with its normal usage.
15 U.S.C. § 717a(5) (1970); Deep S. Oil Co. v. Federal Power Comm'n, 247 F.2d
882, 888 (5th Cir. 1957). See note 73 supra.
REP.

81 INT. REV. CODE OF

83 INT. REV. CODE OF 1954, § 613A(b)(1)(C).
84 The Code of Federal Regulations defines

gas as a substance in an aeriform
state at ordinary temperature and pressure conditions. 30 C.F.R. § 221.2(o) (1975).
In Arthur E. Reich, 52 T.C. 700, 710 (1969), afl'd, 454 F.2d 1157 (9th Cir. 1972),
the IRS argued on the basis of this definition that steam is water rather than gas
at ordinary temperature and pressure conditions. The court found the definition
inapplicable.
85 30 U.S.C. § 1001 et seq. (1970).
86 30 U.S.C. § 1101 et seq. (Supp. IV, 1974).
8730 U.S.C. § 1101(c) (1970); 30 U.S.C. § 1102(1) (Supp. IV, 1974).
88 See, e.g., Lamar v. Iowa State Traveling Men's Ass'n, 216 Iowa 371, 249 N.W.
149 (1933); Birss v. Order of United Commercial Travelers of America, 109 Neb. 226,
190 N.W. 486 (1922); Stuart v. Occidental Life Ins. Co., 156 Or. 522, 68 P.2d 1037
(1937).

Journal of Law Reform

[VOL. 9: 233

context of its use.8 9 A balancing of the authorities discussed above indicates
that the word "gas" is usually thought to refer to natural gas when the term
is used in the phrase "oil and gas". Since this conclusion is by no means
compelled, as suggested by the Reich court and by section 613A(b)(1)(C),
the decision as to the appropriate meaning of the word "gas" should be
made primarily on policy grounds.
Many of the mineral byproducts of geothermal resource production are
eligible for percentage depletion. Methane, a principal component of
natural gas, is present as a byproduct in some geopressured brines. 90
Sodium chloride is a byproduct of geopressured brines and some hot water
deposits.9 1 Bromine, calcium chloride, and magnesium chloride come
within the scope of percentage depletion, although for brine wells the per92
centage rate is lower.
Stone, which arguably includes hot dry rock, 93 is eligible for percentage
depletion. 94 If steam, hot water, and brine are eligible for depletion even
though the physical resource, water, is not consumed in the production
process, it would seem logical to treat hot dry rock in the same manner.
The natural state of the rock must be altered by fracturing. Even though
the physical substance, rock, is not removed in the production process, the
deposit will eventually be exhausted as the temperature of the base deposit
decreases to a level too low to maintain output at reasonable price levels.
This exhaustion of the productive temperature levels of the rock may be
compared to exhausting steam, hot water, or brine by extraction. Endorsement of a depletion allowance for hot dry rock would be de facto recog89 In Undercofler v. Colonial Pipeline Co., 114 Ga. App. 739, 152 S.E.2d 768
(1966), the court said that a company engaged in transporting only liquid petroleum
was not covered by a statute which applied to, inter alia, gas, water, steam, and
heat companies. The court used the definition of gas as an aeriform fluid, but the
result would probably have been the same if the court had defined gas as natural
gas. The statute suggests that gas and steam are exclusive terms. See also Robinson v.
Weber Duck Inn Co., 294 Mass. 75, 1 N.E.2d 27 (1936) (Gas is an inflammable substance with the propensity of exploding when under pressure.); Nelson v. Galpin, 277
Mich. 529, 269 N.W. 586 (1936) (Gas includes natural gas.).
90 FEA REPORT, supra note 1, at 150. Even though methane as extracted and
separated from the geothermal brine will be a gas (aeriform fluid), INT. REV. CODE
OF 1954, §§ 611 and 613A(b)(1)(C) only permit 22 percent depletion for geothermal
wells which are gas wells. A brine well will yield primarily hot water associated with
some flashed steam. It would not seem to be within congressional intent to treat a
well which yields primarily liquid as a gas well. The methane must presumably
come within the scope of INT. REV. CODE OF 1954, § 613(b)(7), providing 14 percent
for all other minerals or be subject to section 613A, phasing out percentage depletion for oil and gas, in order to claim any percentage depletion.
91 Gross income from sodium chloride may be depleted at 10 percent. INT. REV.
CODE OF 1954, § 613(b)(4); Morton Salt Co. v. United States, 316 F.2d 931 (Ct. Cl.
1963).
92 From brine deposits these minerals are depleted at 5 percent. INT. REV. CODE
OF 1954, § 613(b)(6)(C). Otherwise, they can be depleted at 14 percent. INT. REV.
CODE OF 1954, § 613(b)(7). It is possible that the IRS will argue that some geothermal hot water wells are brine wells for the purposes of section 613(b)(6)(C),
even though the deposit was not caused by geopressure.
93 See Central Commercial Co., 40 T.C. 901, 904 (1963), a/I'd, 337 F.2d 387
(7th Cir. 1964).
94 The allowance is 5 percent. INT. REV. CODE OF 1954, § 613(b)(6)(A).
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nition that the depleted natural deposit is heat rather than the physical
substance which transmits the heat.
If geothermal resources are viewed as natural deposits of heat, percentage
depletion might be allowed under the category of "all other minerals."9 5
Although heat may. not be a mineral as that term is commonly used, a
Treasury regulation defines "mineral" to include "all metallic and nonmetallic natural deposits." 96 If heat is a natural deposit under federal tax
law, then it is also a mineral.
D. Development, Drilling, and Exploration Costs97
A determination of the appropriate depletion treatment of geothermal
resources will have tax consequences extending to other sections of the
Internal Revenue Code. 98 The costs of developing geothermal deposits will
be recoverable if they are natural deposits, 99 and for any geothermal deposits or byproducts depleted as gas, the intangible costs of drilling and
development may be expensed or capitalized. 100 Exploration costs may
also be recovered if the depletable natural deposit is a mineral for which
percentage depletion is available. 01
Il.

POLICIES AND ECONOMICS

Rather than allowing only cost depletion, 102 which is based on the proportion of the natural deposit actually consumed, Congress has also
provided percentage depletion allowances for many minerals. The percentage allowance is computed by deducting a percentage of gross income,
chosen by Congress. 10 3 Since the deduction taken when electing percentage
depletion bears little correspondence to the proportion of the resource
actually consumed, the investor often recoups an amount which greatly
exceeds his investment in the resource. 10 4 Therefore, the merits of a perThe allowance is 14 percent. INT. REV. CODE OF 1954, § 613(b)(7).
Treas. Reg. § 1.611-1(d)(5) (1960); Olpin, supra note 55, at 155-56. The terms
also appear to be used synonymously in INT. REV. CODE OF 1954, §§ 611, 613, 616, 617.
97
See INT. REV. CODE OF 1954, §§ 263(a)(1)(A), 263(c), 616, 617.
98 See Sato, Ground Water Rights and Depletion Deduction, 6 NATURAL RESOURCES J. 237, 245-47 (1966).
99 INT. REV. CODE OF 1954, § 616.
100INT. REV. CODE OF 1954, § 263(c). See 121 CONG. REC. 19120, 19126 (daily
ed. Nov. 4, 1975).
101 INT. REV. CODE OF 1954, § 617. Brooks suggests that the exploration costs
for geothermal resources will be comparable to those incurred in the discovery of a
medium size oil field. Brooks, supra note 22, at 519.
102 Cost depletion is based on the well-accepted principle that only gain is taxed,
and an investor is entitled to recover his investment tax free. See note 47 supra;
Adamian, The Oil Industry and the Tax Depletion Allowance, 32 B.U.L. REV.
389, 394-95 (1952); Eisenstat, Tax Treatment of Exploring and Developing Geothermal Resources, 22 Oil & GAS TAx Q. 76, 80-81 (1973); Shows, The Oil and Gas
Industry and Its Present Tax Treatment, 45 Miss. L.J. 1125, 1126 (1974).
103 INT. REV. CODE OF 1954, §§ 613, 613A.
104 See Baker & Griswold, Percentage Depletion-A Correspondence, 64 HARV.
L. REV. 361, 376, 379-82 (1951); Martin, Percentage Depletion for Oil-Saint or
Sinner?, 9 BAYLOR L. REV. 247, 297-98 (1957); McDonald, Percentage Depletion
95

96
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centage allowance must be judged by the extent to which the allowance
promotes the policies Congress seeks to implement. 10 5 These policies

include providing for national security and encouraging the supply of large
amounts of environmentally acceptable energy at reasonable price levels.106
Two hypothetical geothermal fields can be used to illustrate the interaction of policies and economic effects as they apply to a percentage

depletion allowance for geothermal resources. Field A is a steam deposit.
The capital investment required to generate electricity is $150 per kilowatt
and the Allocation of Resources: The Case of Oil and Gas, 14 NAT'L TAX J. 323,
326-27 (1961); Shows, supra note 102, at 1136, 1140; Suchanek, Percentage Depletion: A Policy Controversy, 18 KAN. L. REV. 1, 18 (1969); Comment, Federal
Income Tax-Percentage Depletion of Oil and Gas Wells, 21 TEXAS L. REV. 410,
417-18 (1943). Shows notes that percentage depletion has allowed owners of oil
and gas wells to recover sixteen times their original investment. The amount of any
excess depends directly on the percentage rate allowed unless the limiting factor
is the requirement that the percentage allowance not exceed 50 percent of net income. INT. REV. CODE OF 1954, § 613(a). Low percentage rates might result in a
lower tax free return of capital for marginal operators than would cost depletion.
In this event, the owner would use cost depletion.
105 One economist has discussed the economic effects of a percentage depletion
allowance coupled with the recovery of exploration and development costs in the
following terms:
What are the results of these provisions in the income-tax law? Exploration for and production become more profitable relative to other activities than prices of products and productive services would bring about
under a more equalitarian income tax. More capital will be attracted
into the field, prices will be lower, and consumption higher ....
[Liower
prices of the primary product will discourage the utilization of scrap, reduce the incentive to develop and employ conserving processes in the
production, refining, and consumption, decrease imports, and delay the
development of substitutes. For a given country, the available stock
will be depleted faster, and ultimate recovery will be lower.
S.V. CIRIACY-WANTRUP, supra note 49, at 176-77. Ciriacy-Wantrup questions the
utility of the percentage depletion allowance. Id. at 177; Lichtenberg & Norgaard,
Energy Policy and the Taxation of Oil and Gas Income, 14 NATURAL RESOURCES J.
501, 503 (1974).
106 A tax which does not affect market allocation of resources is termed a "neutral"
tax. Davidson, The Depletion Allowance Revisited, 10 NATURAL RESOURCES J. 1, 2
(1970). Although many commentators recognize that a depletion allowance is nonneutral, see, e.g., note 105 supra, the effectiveness of a depletion allowance in influencing the allocation of resources depends on a series of factors. Davidson, supra, at
3; McDonald, Distinctive Tax Treatment of Income from Oil and Gas Production, 10
NATURAL RESOURCES J. 97, 109 (1970); Shows, supra note 102, at 1132-33. Typically, little is known about factors such as demand elasticities, the effects of government spending, and who gets the benefits of the depletion allowance. Economists use varying assumptions about such factors. Some economists conclude that the effect of the percentage
depletion allowance on the allocation of resources is insignificant. Davidson, supra,
at 4; Shows, supra note 102, at 1147. Others conclude that its effect is socially desirable. Blaise, What Every Tax Man Should Know About Percentage Depletion, 36
TAXES 395, 397 (1958); Note, Petroleum Depletion Allowance: A Justification, 55
KY. L.J. 158 (1966). Still others conclude that its effect is socially undesirable. Davidson, supra, at 5. See also A. Kahn, The Combined Efforts of Prorationing,the Depletion Allowance and Import Quotas on the Cost of Producing Crude Oil in the United
States, 10 NATURAL RESOURCES J. 53, 57 (1970); Lichtenberg & Norgaard, supra note
105, at 503; McDonald, supra, at 109. See note 105 supra. Since the economic effects
of depletion are disputed, it is difficult to determine how tax policies can or should be
reflected in the depletion provisions. See generally Shows, supra note 102; Suchanek,
supra note 104.
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of generating capacity. 107 Field B is a hot dry rock deposit. The capital
investment required to generate electricity is $600 per kilowatt of generating capacity.' 08 It is assumed that the costs of exploration are the same for
both fields. The purchase price of each geothermal field is $30,000. Each
field has a productive life of thirty years, and each year one-thirtieth of the
productive potential will be consumed. Neither field yields recoverable byproducts and the environmental consequences of resource use are the same
for both fields. Finally, it is assumed that the cost of electricity to the consumer is directly related to the capital investment in the generation
equipment.
If all geothermal resources are depleted as heat, fields A and B will
receive the same tax treatment. 10 9 However, if depletion of geothermal
resources is determined by the form in which the resource occurs, the fields
will not receive the same treatment. 110
If income from field A is depleted at 22 percent as gas and income from
field B is depleted at 5 percent as stone, the tax law would appear to favor
exploitation of field A. The same would be true if the income from field A
is depleted at 14 percent under section 613(b)(7) (all other minerals) of
the Internal Revenue Code, or if the resources from field B are only eligible
for cost depletion. Any combination of these possibilities favors exploitation of field A over field B.
A. Energy Policy
Several aspects of energy policy are important in assessing the merits of
percentage depletion. Energy resources should be conserved.' Investment
in renewable and inexhaustible sources of energy with acceptable environmental consequences and exploitation of a broad range of energy sources
should be encouraged. 112 The tax law should not favor exploitation of a
particular energy source if it leads to wasteful consumption, poor conserva-

107 The figure assumed in the text approximates the cost of newly added facilities
at The Geysers. See note 15 supra.
108 The figure assumed in the text is the range suggested by some commentators
for the capital investment which the development of hot dry rock resources will
require. FEA REPORT, supra note 1, at 151.
109 Cost depletion allows the owner to subtract $1,000 from gross income in deriving his net income. See notes 59-64, 102 and accompanying text supra.

110 See notes 59-96 and accompanying text supra.
111 Freeman, Percentage Depletion for Oil-A Policy Issue, 30

IND.

L.J. 399,

423-25 (1955); A. Kahn, supra note 106, at 59; Shows, supra note 102, at 1147.
Conservation is the optimization of the use of resources to provide the maximum
benefits. Optimization necessarily depends on a series of factors including the availability of the resource, demand, environmental effects, etc. See generally S.V. CIRIACYWANTRUP, supra note 49.
112 Hearings on H.R. 2931 Before the Subcommn. on Space Science and Applicacations of the House Comm. on Science and Technology, 94th Cong., 1st Sess., vol.

II, pt. 4, at 3098 (1975); Lichtenberg & Norgaard, supra note 105, at 508-09; Comment, Taxation as a Tool of Natural Resource Management: Oil as a Case Study,

1 ECOLOGY L.Q. 749, 768-71 (1971).
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tion measures, or prevents capital investment in other energy forms. 1 3 To
a certain extent energy policies, price policies, national security, and the
goal of encouraging exploration for new energy sources conflict. 114
Due to their rarity, geothermal steam and high enthalpy hot water deposits have less potential as energy sources than do hot dry rock and low
enthalpy hot water deposits. 115 All deposits treated as water under the tax
code will receive equal depletion treatment, so the depletion provisions" 6
do not influence the attractiveness of investing in hot water or brine
deposits relative to each other. In contrast, hot dry rock resources (field B)
would be disadvantaged relative to steam deposits (field A) under the current depletion laws unless all geothermal resources are only eligible for cost
depletion or are treated as heat.
Since hot dry rock deposits contain the largest potential of any of the
geothermal resources, their development should be especially encouraged. 117 If hot dry rock deposits are determined to be inexhaustible, and
thus not subject to a depletion allowance, other forms of geothermal deposits should be allowed no more than cost depletion in order to ensure
that the development of hot dry rock deposits is not disadvantaged. 11 8 For
the present, however, hot dry rock, low enthalpy hot water, and geopressured brine all require research and development to discover the most
economical way of maximizing the energy extracted while minimizing the
environmental effects. An attractive depletion allowance may have little
immediate direct impact on the exploitation of these forms of geothermal
energy. 119 The indirect impact which the allowance might have on research
and development is speculative.
113 See note 105 supra. It has been argued that the percentage depletion allowance
for oil and gas hinders the extraction of the full deposit, Adamian, supra note 102,

at 403-04; Martin, supra note 104, at 304, discriminates against other energy forms,
Freeman, supra note 111, at 425; Comment, Federal Income Tax-Percentage Depletion of Oil and Gas Wells, 21 TEXAS L. REV. 410, 415-16 (1943), and encourages
excessive consumption of oil and gas. Martin, supra note 104, at 297-98; McDonald,
supra note 104, at 323. But see Note, Petroleum Depletion Allowance: A Justification,
55 Ky. L.J. 158, 165, 169-70 (1966), in which the author argues that percentage

depletion for oil and gas is necessary to assure sufficient production.
114 S.V. CIRIACY-WANTRUP, supra note 49, at 168, 176-77; Comment, Taxation as
a Tool of Natural Resource Management: Oil as a Case Study, 1 ECOLOGY L.Q.
749 (1971).
115 See notes 16-18, 23, 26 and accompanying text supra.
1

16

117

§§ 611, 612, 613, 613A.
See notes 111-14 and accompanying text supra.
INT. REV. CODE OF 1954,

118 Cost depletion theoretically does not favor the development of exhaustible deposits over inexhaustible deposits. In theory, if a deposit is inexhaustible its value
will remain constant, so a developer could recover his investment on resale. As a
practical matter cost depletion may not prove to be neutral with respect to the allocation of resources among inexhaustible and exhaustible deposits, assuming there
is a significant energy potential in each kind of deposit. Relevant factors include
the period of renewal of the resource and the average useful lifetime of the extraction equipment.
119 In the immediate future, this factor may serve to channel funds into steam
and high enthalpy hot water projects rather than into the research and development
of the other forms of geothermal energy. Congress has acted to provide a separate
set of incentives for research and development. See note 150 and accompanying
text infra.
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Aside from disfavoring exploitation of field B, disparate depletion treatment of fields A and B may promote unsound management of field A. If
reinjection of water prolongs the useful lifetime of the resource, sound
energy management would dictate adherence to this practice. 120 However,
if reinjection creates problems in determining whether and to what extent
the deposit is then a natural deposit, 1 2 1 the practice may be avoided solely
for tax reasons. Overall, energy policies clearly indicate that preferential
22
tax treatment of field A is undesirable.
B. Price Policy
To the extent that percentage depletion decreases the prices consumers
pay, 123 it encourages increased use of products. 1 24 This increased use conflicts with the policy of conserving finite energy resources; 125 however, it
may be argued that the federal tax law should subsidize energy costs in
126
order to promote industrial growth.
120 See note 45 and accompanying text supra. Since little is known of the advantages of reinjection, other than as an obvious benefit in disposing of the extracted
fluid, it is impossible to determine whether reinjection may be successfully delayed
until it is no longer economical to generate electricity. However, delaying reinjection
might destroy any future use of the deposit or substantially impede future use. Delaying reinjection might also shorten present use and diminish the productive
capacity of present use. See note 56 and accompanying text supra.
121 See notes 41-45 and accompanying text supra.
122 Whether field B should receive preferential treatment over other forms of
geothermal deposits is a more difficult question. Currently, however, there is no
percentage depletion provision which would give field B preferential treatment
over field A unless field A were limited to cost depletion. It is unlikly courts would
allow hot dry rock to be depleted as stone and deny steam depletion as gas or a

mineral covered by

INT. REV. CODE OF

1954, § 613(b)(7). The courts would have

to view steam as water, an interpretation the Reich court rejected. See note 63 and
accompanying text supra.
123 See Freeman, supra note 11, at 416, 423; Miller, Percentage Depletion and
the Level of Domestic Mineral Production, 15 NATURAL RESOURCES J. 241, 251
(1975). Some authors are skeptical about the impact of percentage depletion on
consumer prices, but this does not necessarily lead them to the conclusion that it is
unjustifiable. Martin, supra note 104, at 301-02; Shows, supra note 102, at 1131-33.
A. Kahn argues that the percentage depletion allowance raises the price of petroleum
products to consumers. Kahn argues that the capital intensity in the oil industry,
combined with excess production capacity and the operation of marginal wells, has
created high prices and a low return on capital invested in the industry. A. Kahn,
supra note 106, at 54-58.
124 The extent of the increased use depends on the elasticity of the demand curve.
Based on what they believe to be a resonable estimate of elasticity for oil and gas,
Lichtenberg and Norgaard argue that approximately half of the benefits of the
percentage depletion allowance are passed on to the consumer. Lichtenberg & Norgaard, supra note 105, at 512-14.
125 Id.
126 Many proponents of the percentage depletion allowance argue that the costs
and risks of some industries necessitate additional incentives to attract additional
capital. Adamian, supra note 102, at 401; Baker & Griswold, supra note 104 (arguments of Baker); Blaise, supra note 106, at 397; Note, Petroleum Depletion Allowance: A Justification, 55 KY. L.J. 158, 163 (1966). See note 106 and accompanying
text supra. Some commentators suggest that the problem of the unequal distribution
of risk capital applies primarily to new industries which lack sufficient investment

capital.
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Price policies coincide with energy policies in leading to the conclusion
that field A should not be favored over field B. The exploitation of geothermal steam and high enthalpy hot water deposits is economically com27
petitive without the benefits of a percentage depletion allowance.
Although the costs of generating electricity from hot dry rock are somewhat
uncertain, geothermal economists estimate that the costs will exceed those
28
necessary for the development of geothermal steam.'
C. National Security
The impact of a percentage depletion allowance on national security is
questionable, 29 even if it is assumed that risks of the industry involved
exceed those in other industries. Where the allowance only applies to
domestic deposits, a limitation applicable to geothermal deposits depleted
as gas under section 613A(b)(1)(C), it encourages the exhaustion of
domestic reserves rather than conserving them. 130 National security interests require the maintenance of adequate sources of energy. However,
depletion directly benefits production rather than the maintenance of
reserves.' 3 ' Although the allowance may have an indirect effect on reserves
if it encourages exploration, its primary effect is to stimulate production,
making it a very inefficient and expensive method of maintaining
reserves.132
Many extractive industries deplete important minerals at the percentages
listed in section 613(b) of the Internal Revenue Code. Although national
security interests may be loosely tied to the amount of the percentage
granted for a given mineral, the petroleum industry remains vital to national security despite the recent decision to phase out percentage depletion
133
for oil and gas.
It seems difficult to distinguish between fields A and B on national
security grounds. If anything, the factors cited in the discussion of energy
policy suggest that stronger national security interests attach to field B. Hot
CUSSIONS ON GAS AND OTHER ENERGY SOURCES 90

(Comm. Print 1975); Brooks,

supra note 22, at 532; Suchanek, supra note 104, at 10. Once granted, however,
subsequent disallowance of percentage depletion impairs investments made in reliance on the allowance. Martin, supra note 104, at 301. Perhaps an allowance for a
specific number of years would avoid the reliance problem. Nevertheless, an evaluation of all of the policies involved may justify subsequent disallowance.
127Although gross income from geothermal steam generating plants at The
Geysers, California, can be offset by a 22 percent depletion allowance pursuant to
the decision in Arthur E. Reich, 52 T.C. 700 (1969), afl'd, 454 F.2d 1157 (9th Cir.
1972), the operation would be competitive without the allowance. See notes 15, 19-21
and accompanying text supra.
128 See notes 7, 26, 32-33 and accompanying text supra. See Smith, Potter, Brown
& Aamodt, supra note 26, at 263-64, where the authors suggest that exploitation
of hot dry rock may also be competitive.
129 See S.V. CIRIACY-WANTRUP, supra note 49, at 176-77.
130 See note 105 and accompanying text supra. Shows, supra note 102, at 1134-35;
Suchanek, supra note 104, at 17.
131 Shows, supra note 102, at 1135.
132 Id.; Lichtenberg & Norgaard, supra note 105, at 501, 507.
133 See INT. REV. CODE OF 1954, § 613A.
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dry rock, if it can be competitively developed, has a potential to provide
much more energy than can be extracted from geothermal steam deposits. 3 4 The development of domestic sources of energy with the largest
potential for meeting current and future demands is the most effective way
to promote national security. 13 Thus, development of hot dry rock
deposits, such as field B, promotes national security at least as much as,
and perhaps more than, development of geothermal resources with less
long-term potential, such as field A.
D. Exploration Policy
Proponents of percentage depletion for oil and gas attempt to justify the
allowance by arguing that it encourages exploration for new fields. 136 This
argument assumes that a significant portion of the benefits of percentage
depletion are passed back to those who explore. Many commentators doubt
the effectiveness of the percentage depletion allowance in influencing exploration. 137 They express several reasons for their doubt. The allowance
directly benefits production rather than exploration and its effects on ex138
ploration are uncertain.
Energy policies conflict with encouraging exploration, since encouraging
exploration may lead to wasteful consumption of a finite energy resource. 139
Once a field is tapped, however, it should not be abandoned without ex140
tracting as much of the mineral as is possible.
Exploration policies indicate that hot dry rock deposits should receive
the same treatment afforded steam deposits. 41 If the tax law is interpreted
to provide a greater percentage allowance for field A than for field B, it will
encourage exploration for and development of steam deposits over hot dry
rock deposits. 42 Nevertheless, if the development of hot dry rock is eco134 See notes 23, 26 and accompanying text supra; Eistenstat, supra note 102, at 76.
135 See Armstead, supra note 9, at 173.
136 See, e.g., Baker & Griswold, supra note 104 (arguments of Baker); Blaise,
supra note 106, at 397; Note, Petroleum Depletion Allowance: A Justification, 55
KY. L.J. 158, 170-72 (1966).
137 See, e.g., Davidson, supra note 106, at 6-8; Martin, supra note 104, at 301;
Miller, supra note 123; Shows, supra note 102, at 1138-39.
138 See Shows, supra note 102, at 1138-39. Lichtenberg & Norgaard, supra note
105, at 506, argue that the investment in extraction facilities has also had an adverse
effect on investment in refining facilities.
139 See notes 111- 14 and accompanying text supra; Shows, supra note 102, at 1147.
140 One way which has been suggested to encourage production by small operators
(strippers) once a field hag been abandoned and to encourage exploration by small
operators (wildcatters) not involved in production, while avoiding wasteful consumption, is to provide strippers and wildcatters with a direct subsidy. See, e.g.,
Adamian, supra note 102, at 404; Freeman, supra note 111, at 422-23. See also
S.V. CIRIACY-WANTRUP, supra note 49, at 337-38.
141 The argument has been directed toward demonstrating the irrationality of favoring steam over hot dry rock; however, it seems reasonable to argue that hot dry
rock should be favored. See note 122 supra.
142 If the factors which lead exploration teams to search an area do not discriminate between steam and hot rock deposits, then the distinctions among the
forms of geothermal deposits in percentage allowances will have a minimal impact
in favoring exploration for steam over hot dry rock. However, there is such a dif-
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nomical without the incentives provided by a percentage depletion allowance in excess of cost depletion, a percentage allowance may not signifi143
cantly promote exploration.
Perhaps an impediment to exploration more significant than distinctions
among the forms of geothermal deposits is the fact that the present tax
44
treatment of geothermal resources is uncertain.
Several other incentives for exploration and development of geothermal
resources exist. The Geothermal Steam Act of 1970145 provides for leasing
federal lands for exploration and development of geothermal resources.

Ten states have similar legislation. 146 The impact of this legislation to date

is uncertain, since the first federal leases have only recently been completed. 147 However, the Act has a significant potential impact on the development of geothermal resources, since 80 percent of the geothermal
energy potential in the United States is associated with federally owned
land. 148 Federal programs for the development of geothermal resources
1 49
may eventually provide revenue for the government.
Other incentives are provided by the Geothermal Energy Research, Development, and Demonstration Act of 1974.150 This legislation establishes a
research and development program for geothermal resources of all types,
and provides for the construction of demonstration plants for each type.
In addition, the Act provides federal guarantees for loans to finance exploration and development of geothermal resources.
The executive branch of the federal government has also indicated an
interest in the development of geothermal resources." The Energy Reference in the depths at which the deposit is found. Steam deposits are found close
to the surface. Typically, hot dry rock deposits are found at much greater depths. See
Rex & Howell, supra note 13; White, supra note 21. Similarly, the low probability of
finding steam or high enthalpy hot water deposits may discourage any exploration.
However, the federal government is making independent efforts to encourage exploration. Hearings on H.R. 2931 Before the Subcomm. on Space Science and Applications of the House Comm. on Science and Technology, 94th Cong., 1st Sess.,

vol. II, pt. 4, at 3160 (1975). See notes 150-51 and accompanying text infra.
143 See Rex & Howell, supra note 13, at 67.
144 See note 2 supra; Eisenstat, supra note 102, at 80-81; Comment, New Values
Under Old Oil and Gas Leases: Helium, Who Owns It?, 62 MICH. L. REV. 1158,
1172-73 (1964). Utilities regulation may also pose a barrier to exploration. Hearings
on ERDA Authorization-Part1H, 1976 and Transition Period, Geothermal, Before
the Subcomm. on Energy Research, Development, and Demonstration of the House
Comm. on Science and Technology, 94th Cong., 1st Sess., pt. 2, at 189 (1975).
145 30 U.S.C. § 1001 et seq. (1970). See H.R. REP. No. 1544, 91st Cong., 2d Sess.
(1970); Bible, supra note 38.
146 See note 37 supra.
147 FEA REPORT, supra note 1, at 152. However, the FEA notes that it is not
clear that the Geothermal Steam Act applies to all forms of geothermal resources.
148

Id.

Rex & Howell, supra note 13, at 67.
30 U.S.C. § 1101 et seq. (Supp. IV, 1974). See H.R. REP. No. 1112, 93d Cong.,
2d Sess. (1974).
151 See FEA REPORT, supra note 1; HOUSE COMM. ON WAYS AND MEANS, 94TH
149
1.50

CONG., IST SESS., STATEMENTS OF PUBLIC WITNESSES ON TAX TREATMENT OF OIL
AND GAS 32 (1975); Exec. Order No. 11, 770, 3A C.F.R. 131 (1974), 22 U.S.C. § 2454

note (Supp. IV, 1974); Hearings on Public Works for Water and Power Development and Energy Research Appropriation Bill, 1976 Before a Subcomm. of the
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search and Development Administration (ERDA) has an assistant administrator in charge of alternative energy sources, principally consisting of solar
energy and geothermal energy. 152 The ERDA program provides for increasing research and development efforts directed toward exploiting
geothermal energy.
IV.

CONCLUSION

Geothermal resources should be depleted as natural deposits of heat.
This view has three advantages. It obviates problems of interpreting the
proper depletion treatment of the different forms of geothermal deposits,
eliminates the problems created by artificial injection, reinjection, or an
artificially created fluid cycle, and is rationally related to energy, price,
national security, and exploration policies. At present the only interpretations which afford equal treatment to all geothermal resources are to deny
percentage depletion to all geothermal resources, or to deplete all such
resources at 14 percent.
Congress should decide whether geothermal deposits are to be considered exhaustible. Problems of determining the size of the geothermal
deposit, the rate of use, and the rate of natural recharge may justify a rule
which provides that all geothermal deposits are exhaustible. Further, since
all of these factors must be known in order to compute cost depletion, it
is preferable to provide a percentage depletion allowance for geothermal
resources. To avoid providing an excessive tax free return of capital, the
amount of the allowance could be limited to the investment in the deposit
or the percentage could be set at a rate which approximates the average
amount which could be claimed using cost depletion. A percentage depletion allowance in excess of cost depletion might be temporarily justifiable to attract risk capital. Since the environmental consequences of
geothermal resource development are generally favorable, development
should be encouraged.
-- Stephen A. Million

House Conn. on Appropriations, 94th Cong., 1st Sess., pt. 5 (1975); Hearings on
ERDA Authorization-Part 11, 1976 and Transition Period, Geothermal, Before
the Subcomn. on Energy Research, Development, and Demonstration of the House
Comm. on Science and Technology, 94th Cong., 1st Sess., pt. 2 (1975). See also
President Ford's proposal for a federal energy corporation. COMMUNICATION FROM
THE PRESIDENT OF THE UNITED STATES, ENERGY INDEPENDENCE

AUTHORITY ACT OF

1975 (1975).
152 See Hearings on Public Works for Water and Power Development and Energy
Research Appropriation Bill, 1976 Before a Subcomnm. of the House Comm. on Appropriations,94th Cong., 1st Sess., pt. 5, at 666 et seq. (1975).

